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Impact of Obesity on Cardiometabolic Disease Risk Factor
Clusters among Korean Young Adults
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Background: This study investigated the association between obesity and cardio—- Received March 7, 2024
metabolic disease clusters in Korean adults aged 19-39 years. iewsetdcl’\ﬂjy 271’52022324
Methods: We included 3,785 participants (1,767 men and 2,018 women) aged 19-39 ceepted.June 1o,
years who participated in the Korea National Health and Nutrition Examination Survey
(2020-2022). The risk factors for cardiometabolic disease were defined as follows:
high blood pressure; hypertriglyceridemia: hyperuricemia; and high low—-density li-
poprotein cholesterol, low high—density lipoprotein cholesterol, high fasting plasma
glucose, elevated alanine aminotransferase levels.

Results: The prevalence of participants with > 1, > 2, and 2 3 cardiometabolic disease
risk factors was 95.2%, 84.2%, and 65.6% in men and 90.0%, 70.5%, and 43.0%,
in women with class 2-3 obesity, respectively. Compared to those for young adults
with underweight/normal weight, the odds ratios (ORs) and 95% confidence inter—
vals (Cls) for the clustering of cardiometabolic risk factors were 17.26 (8.32-35.80)
for>1; 19.43 (12.18-31.00) for > 2; and 22.93 (14.15-37.15) for > 3 factors in men
with class 2-3 obesity and 14.67 (8.00-26.91) for > 1; 20.88 (12.15-35.88) for > 2;
and 36.26 (20.20-65.09) for > 3 factors in women with class 2-3 obesity.

Conclusion: Although the patients were young, the prevalence and ORs for cardio- Corresponding author

metabolic disease risk factor clusters in young adults with obesity were prominently Youn Huh _ o

high. Prevention and management of obesity in young Korean adults are urgently Ejﬁ?ia&gﬁggIoézzz'r'yE“ﬂEdL'JCr"?\?e’rsz;{so;‘fgu
needed at both individual and public levels. Dongikro, UijeongbL; 11759, Korea '

Tel: +82-31-951-2339

Keywords: Young adults, Cardiometabolic disease, Cluster, Obesity, Korean E-mail: higjdus1@naver.com
k' 2 2021HE0ll= M&ZFX|2~(body mass index, BMI) 25 kg/m? 0|4t
Of HIZt QI7} 38%%ULt.® 5| 20—300h H Hl0iAlE &2 10
HIZES 7120 AtgIMO2 Hakg DXl £Q8 Sty Esoz Ei7HHIBE RHEO| 10% B 45 5f 11, O SHME MEZRIt
HAAHCZ FI1o] MASH H2e REES H&Es| S/6tl XU 35 kg/m’ 0|4fQ1 20—30CH F2 42I9| HIZ0| o 3t M= S7tst
12021900 H219] 60%7t WAIFO0| 7Lt HIZHO|UCE? 22|tz UCE® R2|Ltat 300H HoloiAfel HIP RHSS 41%L10 E5| 24
o Z% 22 10t g2l9| HITO| REES NEKH2= F7tot0 OlAE HIZHS| RHEO| 55%Z H4J2| EEt 0140 HIPHE K| QU

Copyright © Society for Korean Obesity and Metabolism Studies, SOMS
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
e Which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



Archives of Obesity and Metabolism Vol. 3, No. 1, June 2024

o
OflA BIZES S7t= 712! H AteIMel 24|

P
|0
HU
=2
0%
al
<
)l
rlo
0x
ro

]
I
0
Hu
odl
H
0%
kJ
gl
o2

b koo
0=
g
K-
1l
rton
rlo
Rl i)
o

30 N
=
X

0%
i1k}
riok
it
re
el
=
|0

hal
0%t
n
<
=
=l
=
H
10
IS
0z
e
e
i
oz
1o
re
ogh
1A
0z
oy
o o
0x
e 1A

o
g‘y
oy o

40 mn Huo A
ol
mjo
30
nx
ro
o
uA
rlo
0x
ro
=)

for
s
e
40
fol
Tl
40
Mo
ol
lo
=

0

w Jm oo o
ro
wr ooy M
N

0x o
e o1
I-D:\l
o
[T
TR
o <
A=)
X oo
Lo
JLES 10
(=
o o
w2
rlotﬁ
>
P Lo
¥ 32 o
un X 0
2 o b
> X
LT
I'QH'IFEHO
2 o o of
oo oooox
32 10 T
o oy
2 o
0 0
oz 2 B Tl

=
o
N
o
1o

QU5 ZLECH ARYEDH OfLI2t TS 9/
1

2—39M0i| H|ZrotALt

E|

1l

on
e
£Q

b

ro
M
ro
=2
>z
H‘|
=l
2
of
!
2
0
ol
'_
o
on
°
2
Pl
A
!
ol
10
ox =
e o
i
S
rior

r2|->>:lr_E:'E:OJT
Ralyic) rot
oz%_"‘r
HJIO”OI—_I
%% no
B = m
g W
il
e = 2
0z
oo &
I:lH-Ll_
= -
NI
= B
.—'->:|OI'
o 02 og
—NQEMHJ
2 'S
0 2
%mrm>_w_
c R W =
T em
Bzﬁm_lr
ol
||'||'|J82
NS T
> 2 h
o = &
BN g 32
|—_||'|009L—__||'|I'
0x 0x 02 10 HI oM

r
e

o
for
ro
_O'ﬂ
[
Pal
P,E
o

1. A7
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KNHANES?| ZA SI50A Y EZZAF & AE2 0I5 HTE

IEC= FEoICH, Wg &2 1E 0[otet tiet st 0lye=
TZoIALE 5 HHs 19 SFUE0 T2t 2 18] 0|22 HIg
FTOZ, 12| 0|Yel ZRE 72 FoAotReH, M &
A= B 10071H] 0l¢el ESS ofHM M SAS ol U= =2
2 oIttt HAKRl MAES2 15720 SL= MAESS 160
2 01y B2 1k MNESS 75%2 01 E= S 1gdk: M
Hass =gl ot dR0ls 18k 122 S8k 2222 Alttst

SR, 71, 257, oi2l=d, 2YsS SHoIRUCE MEHKrE 2
(kg)E 71(m)Q MZOZ LIF0IAl AIMGIRILE. H|PHHA = MEZ K|
O 2t MAIS/ GAHE(<23.0 kg/m?), LAIZ(23.0—24.9 kg/m?),
H|ZH 1E24(25.0—29.9 kg/m?), HIZH 2—3H7(>30.0 kg/m*)Z 474
O] 1202 FEIFCt® HHZAHE BAIZH 0|4 SEAEHOIM ZHES

A

S5t I, Total cholesterol (TC), high—density lipoprotein cho-
lesterol (HDL-C), &4X|e}, B=2&Y, aspartate aminotransferase
(AST), alanine aminotransferase (ALT), A2 =SHoIFC} Low—
density lipoprotein cholesterol (LDL-C)2 TC-(HDL-C)~(&8X|
Hi/6)2 AlbtE A= FOIGHALCL.

£2 8 =2 LDL-C, W2 HDL-C,
=2 ALT, 1MASOZ oI5,
TN & L HUAE RO JH0)| T2t >
2 & >130 mmHg
mHQO[ALt THAOZ FIHER ARE H
H80A= HDL-C < 40 mg/dl, 0340flA
MRS ZMX[HE > 150 mg/di9l HL,
100 mg/dIO|ALt xHO = FTICE2
=2 | DL-C= LDL-C > 130 mg/dIZ, &2
0 IO ALT > 40 U/dICZ Holatin,
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AtES
0.05 D21 HRE SAXL = FotHl FolRAL.

AR W LIOl= g4 2H24 29.4 £ 0.2M), 29.5 £ 0.24
U0, BRALL} MESX |2 B2 212 Gd0iM= 78.7 + 0.3 kg,
25.5 1 0.2 kg/m?0|1 O}M0ME 65.2 + 0.3 kg, 24.9 + 0.1 kg/
m? QICH &&7| &t 0[247| &9, TC, LDL-C, EAX|gt g- EH

AST, ALT, Q40X 25 g0 HIZEHAVE 201225 S0t
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AN, O OSO2E =2 ALT (51.4%), =2 SEXL(48.9%), =
2 ZEEY(45.0%) =0T, 15 HZME =2 SHXY
(41.2%)0| 7t%& =%, I’_O).‘_faé%(39 8%), =2 ALT (31.6%),
=2 (31.0%)=0I 04’39| 42 230 H|2oME H
2 HDL-C (60. 8%)7 F =0 =

(42.9%), EEH%§(35 4%), =2 LDL-C (35.3%) ==0|{17, 1
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HE/SYMBOME U 22 52.1%2 37. 1%L A OARE
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3. HZFEAOf o2
9| uXHH|2t 95% L1212t

MR AHBTIALE ¢

—

il

oIt U 2%

H49 Z2 MAMS/ZHMS0 HloH, 2—3HA H|THOA] LIRHH]|
T7} 1855 (95% Cl, 10.86—31.67)2 71 =947, 1 Cf
2= 7.99 (4.85—13.17), %2 HDL-C 7.19 (445—
2 e 6.66 (4.29—10.33) =0|ALL, 1A HIZHN=
2 ALT7E8.15 (4.94—13.44)2 715 =1, 11 CHSS =2 &0f 3.08
(2.68—5.89), =2 SA4X| 3.83 (2.69—5.46), =2 B 347
(2.27—5.29)z=0|UC}. 042 B2 XMHIS/ZHMS Hisl, 2—3HHA|
HIDIOIA TRH|S £2 ALTE 29.10 (14.56—58.16)2 71 94,
1 CH2S TRMEE 17.52 (10.60—28.97), 52 TS 12,12
(7.46—19.69), =2 342t 12.02 (6.45—22.39) 20|, 1547 H|t
M= 2 ALTE= 7.08 (3.71—13.54)0] 7} &1, 1 CHSS TQM
8= 583 (3.55—9.72), =2 ZAMX|E 5.73 (3.75—8.75), =2 T
St 4.32 (2.87—6.50)20(ACHFigure 1).

=2 8ot =2 | DL-C, %S HDL-C, 52 S4X|Y, 52 Z=ay,
=2 ALT, DAAZTO| MFTHARE 2 Y{FRIK FT0] 171 014, 271

Ol4, 37t O1&2| WX |7t MAMIS/ZHAMZ0l HIshA 2—3EA| HIZH!
A0 242} 17.26 (8.32—35.80), 19.43 (12.18—31.00), 22.93
(14.156—37.15)0(Q4T O4AOIIA= 212t 14.67 (8.00—26.91), 20.88
(12.15—35.88), 36.26 (20.20—65.09)22 LIEFITHTable 3).
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Table 2. Prevalence of individuals and clustered cardiometabolic disease according to obesity classification

Underweight/normal Overweight Class 1 obesity Class 2—3 obesity  p for
s N %(SE) N %(SE) N %(SE) N  %(sp  tfrend
Cardiometabolic risk factors
High BP Men 402 44 9.3(1.4) 78 17109 184  31.0(2.0 9%  424(3.7) <0.001
Women 116 29 2.6(0.6) 17 5.1(1.4) 33 9.5(1.8) 37 23.6(36) <0.001
High LDL-C Men 545 117 228(1) 118 29.0(25 225 369(2.2) 85  41.5(3.8) <0.001
Women 447 229 19.2(1.3) 73 248(.0) 9%  30.8(3.0) 50 35.3(4.6) <0.001
Low HDL-C Men 309 42 7.3(1.3) 51 122(1.7) 136 22.4(1.8) 80 37.9(4.00 <0.001
Women 433 158 12.4(1.2) 77 2562@3.00 111 383(3.3) 87 60.8(5.0) <0.001
High TG Men 533 73 14208 100 247(23) 252 41.2(23) 108 48.9(3.8) <0.001
Women 226 61 5.1(0.8) 42 13.6(2.1) 73 23.7(2.7) 50 32.3(4.6) <0.001
High FPG Men 387 48 9.1(1.5) 67 15520 183 295(2.1) 89  45.0(4.00 <0.001
Women 247 72 5.8(0.7) 46 15.6(2.3) 70 21.6(2.8) 59 42949 <0.001
Elevated ALT Men 386 26 55(1.2) 59 144(19) 192 316(21) 109 51.4(3.8 <0.001
Women 90 20 1.3(0.3) 7 26(1.1) 24 8.9(1.9 39 29.0(46) <0.001
Hyperuricemia Men 567 89  16.7(1.9 108 26.3(2.1) 249 39.8(2.1) 121 55.8(3.90 <0.001
Women 157 38  3.0(0.5 21 8.6(1.8) 49 15.6(2.4) 49 354(4.2) <0.001
Clustering cardiometabolic risk factors
>1 Men 1,287 271 521(5) 280 67.1(25 534 86.7(15) 202 952(1.7) <0.001
Women 992 459 37.1(1.6) 178 59.8(35) 231 740029 124 90.0(2.7) <0.001
>2 Men 864 112 216(1) 171 406(2.4) 402 654200 179 84.2(2.8) <0.001
Women 420 117 10.0(1.1) 70 23228 131 425(.2) 102 705(5.00 <0.001
>3 Men 529 38 7.8(1.3) 83 19822 267 432(21) 141 656(3.6) <0.001
Women 171 26 2.0(0.4) 23 8.5(1.8) 58  18.9(2.4) 64  43.0(5.00 <0.001

Values are presented as number and percentage (SE).
Abbreviations: BP, blood pressure; LDL-C, low density lipoprotein cholesterol: HDL-C, high density lipoprotein cholesterol; TG, triglyceride; FPG, fasting plasma
glucose; AST, aspartate aminotransferase.
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H2 g2 HHMSO HshM =2 ALTS| WAH|7t 3.24 (95% Cl,
2.83—3.70)AUCE” $t=20 FH2 Q10| MUQI0| HIohA HIRHE HL
F2 ALTS| WXHPF N sU=E, Ol 0[0] THE H7ME 20 EIVIN

=2

ria

Qsie IA BIretCt®
HI7HLIZ0| 5|2t HE& HOI0N M HUAE SIS

[y

o)

0f
FetE OIAP7| W20 MESX|7t S/tetoll Mt s
=89

|

Archives of Obesity and Metabolism B



Archives of Obesity and Metabolism Vol. 3, No. 1, June 2024

A
Hyperuricemia _—

Elevated ALT

High FPG B
High TG —
Low HDL-C e e E—
High LDL-C | ——
High BP

c

Hyperuricemia

Elevated ALT
High FPG
High TG

Low HDL-C
High LDL-C | ——
High BP

0 5 10 15 20 25

B

Hyperuricemia ——

Elevated ALT

High FPG
HighTG | ——1

Low HDL-C —_—T

High LDL-C |——
HighBP | —e—"

D

20 30 40

Hyperuricemia

50 60

Elevated ALT

High FPG | ——f——

High TG —_—
Low HDL-C —_—T
High LDL-C |+

HighBP | —e 1

0 20

40 60

80 100

Fig. 1. Adjusted odds ratio and 95% confidence intervals for individuals of cardiometabolic disease according to obesity classification. (A) Class 1 obesity in
men, (B) class 2-3 obesity in men, (C) class 1 obesity in women, (D) class 2—-3 obesity in women. Values were obtained using multivariate logistic regression
analysis after adjusting for age, income, education, alcohol consumption, smoking status, and physical activity. BP, blood pressure; LDL-C, low density lipo-
protein cholesterol; HDL-C, high density lipoprotein cholesterol; TG, triglyceride; FPG, fasting plasma glucose; AST, aspartate aminotransferase.

Table 3. Adjusted odds ratio and 95% confidence intervals for clustered cardiometabolic disease according to obesity classification

Sex Und:or:/rfglght/ Overweight Class 1 obesity Class 2—3 obesity P for trend
Clustering cardiometabolic risk factors
>1 Men 1 (ref.) 1.79 (1.30—2.45) 5.45(3.90—7.61) 17.26 (8.32—35.80) <0.001
Women 1 (ref.) 2.48(1.82—3.40) 4.64 (3.38—6.37) 14.67 (8.00—26.91) <0.001
>2 Men 1 (ref.) 2.43(1.78—3.33) 6.56 (4.81—8.94) 19.43 (12.18—31.00) <0.001
Women 1 (ref.) 2.64(1.80—3.89) 6.36 (4.47—9.06) 20.88(12.15—35.88) <0.001
>3 Men 1 (ref.) 2.82(1.80—4.42) 8.39 (5.58—12.62) 22.93 (14.15—37.15) <0.001
Women 1 (ref.) 4.43(2.41—-8.14)  10.64 (6.34—17.84) 36.26 (20.20—65.09) <0.001

Values were obtained using multivariate logistic regression analysis after adjusting for age, income, education, alcohol consumption, smoking status, and

physical activity.
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